Activation of micturition reflex by substance P and substance K: indirect evidence for the existence of multiple tachykinin receptors in the rat urinary bladder.
The ability of substance P (SP) and substance K (SK) to activate motility of the rat urinary bladder "in vivo" and "in vitro" have been compared. In urethane-anesthetized rats topical application of tachykinins on the serosal surface of the bladder elicited a series of neurogenic rhythmic contractions (micturition reflex). SK is about 13.5 times more potent than SP. The extent of the effects of both SP and SK depends on the bladder initial volume. SP and SK are equally effective in: contracting the tetrodotoxin-pretreated rat bladder in vivo; contracting the isolated rat bladder in vitro; enhancing the contractions induced by field stimulation; and delaying relaxation of bladder muscle in response to stretch. These findings suggest the existence of two different sites (receptors) for tachykinins in the rat bladder whose activation is responsible for initiation of the micturition reflex and direct smooth muscle contraction, respectively. The higher potency of SK, as compared to SP, in activating the micturition reflex suggests the involvement of a receptor of the SP-E type, possibly located on the afferent nerve endings, in the mediation of this type of response. The other receptor, located on the smooth muscle cell (and possibly on the efferent nerve endings) appears to be of the SP-P type, as it is equally sensitive to the two tachykinins.